EXPERIMENTAL METODES Chemicals and Materials. 1, 4-Dicyanobenzene (DCB) was purchased from Sigma-Aldrich (Mainland, China). Titanium (IV) butoxide (TBOT) was purchased from Sigma Chemical Co. (St. Louis, Mo). Zinc chloride (ABCR, anhydrous, 98 %), Tetrahydrofuran (THF), acetonitrile and N-Methyl-2-pyrrolidone were purchased from Aladdin Biological Technology Co., LTD (China). Borosilicate glass ampoule was purchased from AS-ONE Co., LTD (JP). Preparation of the HCPT@COF composites. In a typical preparation, 500 mg of DCB powder was dispersed in 25.0 mL of N-Methyl-2-pyrrolidone (NMP)-ethanol mixture (v : v = 1:3) under rigorous sonication followed by adding 250 μL TBOT into the dispersion. After 4 h of sonication, 0.05 mL of deionized water was added dropwise to the dispersion under continuously stirring for 6.0 h. The resulting suspension was filtrated, washed with ethanol, collected and dried in a vacuum oven at 60 o C for 12 h, resulting in white powder of DCB@Ti(OH) 4.
typical HCPT@COF composite with a thermolysis/polymerization temperature of 400 o C was also denoted as HCPT@COF-400. Moreover, the TiO 2 @COF composites obtained at higher thermolysis/polymerization temperatures (500 and 700 o C) with otherwise conditions being typical were also prepared and denoted as TiO 2 @COF-500 and TiO 2 @COF-700 for comparisons.
Synthesis of TiO 2 @COF/S composites. TiO 2 @COF/S composites was prepared by the meltdiffusion strategy. Specifically, sulfur and TiO 2 @COF composites were ball-milled in a mortar in a mass ratio of 80:20 and then transferred into an ampoule. The ampoule was then evacuated, sealed and heated at 155 o C for 10 h under Ar gas. To remove sulfur on the surface of the composite, the sample was treated for another two hours at the same temperature. The HCPT@COF/S composite and the COF/S composite hold an initial sulfur content of 69.3% and 70.1%, respectively, based on the TGA measurements.
Characterizations. The crystal structures and morphologies of the as-synthesized composites were characterized by powder X-ray diffraction (XRD, Rigaku D/max-2500 X-ray generator, Cu Kα radiation), field-emission scanning electron microscopy (SEM, FEI NanoSEM-430, 10 kV), transmission electron microscopy (TEM), and high-resolution transmission electron microscopy (HRTEM, Philips TecnaiF20, 200 kV) associated with energy-dispersive X-ray spectroscopy (EDS). X-ray photoelectron spectroscopy (XPS) investigations were conducted in a PHI-5000C
ESCA system (PerkinElmer) with Mg Kαradiation (ℏν= 1253.6 eV). X-ray photoelectron spectroscopy (XPS) spectra were measured with a constant analyzer pass energy of 46.95 eV. All binding energies (BEs) were referred to the C 1s peak (284.6 eV). Gaussian-Lorentzian (20 % Gaussian) model was applied to the raw spectra to extract the peak positions. N 2 adsorption−desorption isotherms were collected on an Autosorb apparatus analyzer at 77 K. The Brunauer− Emmett−Teller method was utilized to calculate the surface areas over a P/P 0 range as described. NLDFT pore size distributions were determined using the silica/cylindrical pore model of the Quadrawin software. TGA analyses were carried out on a Netzsch TG209F1 apparatus at 10 K min-1 under N 2 atmosphere.
Electrochemical measurements. The electrode slurry was prepared by mixing Note: The XRD data were analyzed by "adiabatic analysis", and the ratios of rutile in TiO 2 was calculated by formula (1) . The mass ratios of rutile to TiO 2 are 19.1 wt% and 39.6 wt% for HCPT@COF-400 and TiO 2 @COF-500, respectively.
(1) = + W r is the mass fraction of rutile phase TiO 2 ；I r ，I a is the integrated intensity of the strongest peak of rutile and anatase, respectively; is the RIR value (provided by the PDF standard card) of anatase divided by the RIR value of rutile, which is 3.3/3.4. Note: O 1s XPS spectrum ( Figure S6a) shows that the peak induced by oxygen vacancy at ~531.5 eV drops, indicating the gradual disappearance of oxygen vacancy with increasing the reaction temperature. In addition, it is found that the binding energy of Ti 2p increases, shifting to the position of Ti 2p in normal TiO 2 (~ 464 eV, Figure S6b ), while the binding energy of N 1s decreases, shifting to the position of N 1s in bare COF ( Figure   S6c ). Such a trend implies that the weakened interaction of N-Ti bonds between the two components of COF and TiO 2 at the higher temperatures. It can be deduced that the oxygen defects in the composite facilitate the formation of N-Ti bonds and the interaction of the two components. Note: The cycling performance tests for the TiO 2 @COF/S composites synthesized at higher temperatures display that the electrochemical performance decreases with increasing reaction temperatures: the specific capacity for the TiO 2 @COF-500/S and TiO 2 @COF-700/S composite electrodes reached 700.2 and 652.9 mAh/g respectively at 800 th cycle. experiment with the addition of (from left to right) the bare COF, and the HCPT@COF-400, TiO 2 @COF-500 and TiO 2 @COF-700 composites after 3 h. Table S1 . BET data of specific surface area and pore volume for the bare COF, and the HCPT@COF-400, TiO 2 @COF-500 and TiO 2 @COF-700 composites. The first principles calculations in the framework of density functional theory, including structural, electronic performances, were carried out based on the Cambridge Sequential Total Energy Package known as CASTEP [3] . The exchange-correlation functional under the generalized gradient approximation (GGA) [4] with norm-conserving pseudopotentials and Perdew-Burke-Ernzerhof functional was adopted to describe the electron-electron interaction. [5] An energy cutoff of 750 eV was used and a k-point sampling set of 5 × 5 × 1 were tested to be converged. A force tolerance of 0.01 eV Å -1 , energy tolerance of 5.0 × 10 -7 eV per atom and maximum displacement of 5.0 × 10 -4 Å were considered. Each atom in the storage models is allowed to relax to the minimum in the enthalpy without any constraints. The vacuum space along the z direction is set to be 15 Å.
